Specific cathepsin B inhibitor is cell-permeable and activates presentation of TTC in primary human dendritic cells.
Cathepsins of the cysteine, aspartyl, and serine classes are involved in antigen processing in the class II major histocompatibility complex (MHC) loading compartment. Investigation of these proteases in living cells is difficult to perform due to the lack of highly specific cell-permeable inhibitors. Recently, a highly selective cathepsin B (CatB) inhibitor, Z-Arg-Leu-Arg-alpha-aza-glycyl-Ile-Val-OMe (ZRLR), was described. We found that ZRLR is cell-permeable and specifically inhibits CatB, in contrast to the CatB inhibitor, CA074-OMe, which blocks cysteine cathepsins in addition to CatB in primary human antigen-presenting cells (APC). Furthermore, we compared both CA074-OMe and ZRLR in the ability to alter tetanus toxin C-fragment (TTC) presentation to T cells by different APC. As a result, we found enhanced presentation of TTC in the presence of ZRLR, as determined by detection of pro-inflammatory cytokines. We conclude that ZRLR is a specific, cell-permeable CatB inhibitor which can be used for antigen presenting studies in situ.